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A 28-day dust inhalation toxicity study using albino rats 

was conducted with CAB-0-SIL N70-TS. Exposures were for 5 days 

per week for 4 consecutive weeks. 

Four designated groups, T-I, T-II, T-III and T-IV, each 

consisting of 10 male and 10 female rats, were exposed to an 

atmosphere of the test article. After weeks 1, 2 and 4, groups 

T-I, T-II and T-IV, respectively, were sacrificed and examined. 

The time-weighted average {cumulated) gravimetric concentrations 

for weeks 1, 2, 3 and 4 of the study were; ".037, 0."31, 0.031 

and 0.031 mg/1 air, respectively. Two Vehicle Control groups, 

VC-I and VC-II, were exposed to air only and were sacrificed and 

examined after 2 and 4 weeks, respectively, of exposure. Each 

Vehicle Control group consisted of 13 males and 1" females. Test 

group T-III was designated a recovery group with one-half (5 

males and 5 :emales) sacrificed after 6 and 12 weeks, 

respectively, of recovery. (Following 4 weeks of exposure.) 

The 6- and 12-week recovery groups will henceforth be 

referred to as T-!IIA and T-!IIB, respectively. 

our ing the first 2 days of the study, 9 male rats died. ' $ · 

This was apparently due to test article at a level of 0.06 mg/1 

air during the firt six hours of the study (day 1). 

Subsequently, test article target concentration was set at 3.03 

mg/1 air. 

Animal observations noted included; crusty eye, crusty 

muzzle, crusty nose, crusty substance around ear tag, eye closed, 

ToxiGenics 
A Subs10iarv of Whittaker C.Y: :.rat1on 

I :1 

• . . 
• I 



I 
I 
I 
I 
I 
I 

I 
I 

I 

Study No. 
Page 2 

42~-1171 
of 42 Pages 

irregular breathing, irritable, lacrimation, salivation, scab, 

red stained fur and yellow/brown stained fur. 

Mean body weights of test animals did not differ statis-

tically from corresponding controls during the course of the 

study. Recovery group animals cppeared to gain weight at a rate 

comparable to unt~eated animals of the same species and strain. 

Hematology data indicated a decrease in the relative number 

of lymphocytes and an increase in the number of neutrophils after 

2 and 4 weeks of exposure. This finding is consistent with the 

chronic-active pul~onary inflammatory process seen 

histologically. At week four there was an increase in total 

leukocyte count. 

Serum chemistry data were not remarkably different from 

comparable controls. 

-- · Histological examinations of rats exposed to CAB-0-SIL 
; j' ' .,-v . ~' . 

N7g-Ts at 0.06 ~g/1 air for six hours followed by an exposure 

leval of 0.031 mg/l air for various times up to 4 weeks was 

associated with a chronic-ac~ive pulmonary inflammatory process. 

Six weeks after the four weeks of exposure the pulmonary 

I inflammation •t~as more localized and less fulminant. Twel•1e weeks 

I 
I 
I 
J 
I 

after the four weeks of exposure, the pulmonary inflammation was 

-e~en more loc3lized, however histologic markers of chronicity 

were evident; namely interstitial fibrosis and interstitial 

collagen proliferation. Granulomatous responses were not seen. 

What proportions of the chronic pulmonary lesions were due 

to the initial severe injury relative to the subsequent lower 

ToxiGenics 1 
A Subsld:arv of Whittaker Coroorat10n 
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dose level (9.969 mg/1 air compared to 9.931 mg/1 air) cannot be 

determined from this 

Stephen v. Becker, D.V.M. 
Pathologist 

'-f.j)<t~3.. 

Date 

All work relating to this study was done in conformity with the 
FDA - Good Laboratory Practice Regulations (21 CFR 58). The study was 
inspected by a Quality Assurance Specialist on the dates shown below. 
Management, including the Study Director, was informed of the results 
of these inspections/ audits on the dates shown. The data in the 
report were compared with the raw data and are in agreement. The 
report and study file were examined to assure tnat any problems found 
during Quality Assurance inspections were corrected, and if necessary, 
their effect on the study documented. 

Phase inspections conducted January 21 and 24, 1983. 

Final Data Inspection and Report Audit - conducted 
17, and 29, 1983; reported to Management, inc l uding the 
Director, June 21, 1983. ~ 

~&~1? 
Bernard R. Szyszk~T. 
Supervisor, Quality Assurance 

June 15, 16, 
Study 

,),o.ls3 
~ 

The raw data relating to this study, as well as specimens, and 
the final report are stored at ToxiGenics, Inc. Storage is as per FDA 
GLP's and may include volume reduction by conversion to certified 
microform. 

Date of Report: June 2~, 1~83 

II. Introduction 

A 28-day inhalation study was conducted i n rats to determine the 

subchronic toxicity of CAB-0-SIL N7 0-TS. The exposure regimen for 

this study was 6 hours per day, 5 days per week for a total of 28 

days. During the 28-day exposure period, groups of 20 animals (10 

males and 10 females) were scheduled for sacrifice and evaluation 

after 5, 10 and 20 exposures. These groups were designated T-I, T-II 

rats (19 males and 19 

II 

! ~ 
I 
j· 

i 
ToxiGenics ·: 
A Substd1arv of Whlltaker Corporation ~ jj 
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females ) was designated as a recovery group wi th one half of its 

animals (5 males and 5 females) sacrificed after 6 and 12 weeks 

of recovery. These groups were designated T-I I IA and .T-I I IB, 

respect i vely . Given below are the study groups and their 

scheduled evaluat i ons. 

Clinical 
Rats Pathology 

Group M/ F Weeks 

Baseline Hl / 10 9 

VC-I 19/ 19 2 

VC-II 19/ 19 4 

T-I 19/ 19 1 

T-II HJ / 19 2 

T-IIIA 5/ 5 19 

T-II IB 5/5 16 

T-IV 19/ 19 4 

VC • Vehicle control, air only 
T =- Test group 
- s Not determined 

Body 
Weight 
Weeks 

9,1,2 

9,1,2,3 , 4 

9,1 

9, 1 ,2 

9,1,2,3,4-19 

9,1,2,3,4-16 

9,1,2,3,4 

Necropsy 
Weeks 

2 

4 

1 

2 

19 

16 

4 

Initial 
Histology 

X 

X 

The study was performed at ToxiGenics, Inc., 1899 East 

Pershing Road, Decatur, It 62526. The study was initiated on 

January 23, 1983 and completed on May 13, 1983. 

III. Personnel 

The principa l tech.nical staff involved in this study is 

l isted below. 

B. Richard Dudek, Ph.D., Study Director 

Peter v. Churukian, B.A., Section Head, Chronic Inhalation 

Toxicology 
ToxiGenlcs 
A Subsldiarv of Whittaker CorporatiOn "J 
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Larry L. Horath, B.S., Section Head, Acute and Subacute 

Inhalation Toxicology 

William J. Koretke, B.S., Inhalation Toxicology 

B. Chris Pegram, B.A., Inhalation Toxicology 

Patrick M. McKeown, B.S., Inhalation Toxicology 

Deborah A. Reimer, B.S., Inhalation Toxicology 

K. Mickle Hayward, Inhalation Toxicology 

Or. Stephen Becker, D.V.M., Pathologist 

IV. Procedures 

A. Test System 

One-hundred forty (70 male and 70 female) rats1 were used 

for the study. The animals were identified with an ear tag 

unique within ToxiGenics. The number and a computer readable 

barcode of the number were affixed to each animal's individual 

cage compartment. At the end of the 10-day quarantine period, 10 

males and 10 females were selected for blood collection for 

baseline clinical chemistry and hematology determinations and 

then sacrificed. 

Only healthy animals were used for the study as determined 

by body weight and clinical observations during qu~rantine. Six 

groups of 10 male and 10 female rats each were randomly s~lected 

by computer and designated as either vc-r, VC-II (Vehicle 

Control), T-I, T-II, T-III and T-IV. Animals were housed and 

exposed in 5 cubic meter chambers constructed of stainless steel 

and glass. 

1 Rattus nor,Tegicus (CD rat), Charles River Breeding 
Laboratories, Inc., Port~ge, MI 

ToxiGanlcs 
A Subsldtarv ot Whittaker Coroorat•o'\ D 
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During the 16-week course o ; the study each animal was 

individually housed. The cage size conformed to the standards 

specified in DHEW Publication (NIH) 78.23. The quarantine and 

study chambers were cleaned daily as specified in ToxiGenics' 

Standard Operating Procedures. The quarantine and study chambers 

were well ventilated and air-conditioned. The temperature and 

humidity were monitored continuously in these rooms and the 

1 ight/ dark cycle was 12 hours l ight/J. 2 hours dark. Purina 

Certified Rodent Chow 5002 and filtered tap water were provided 

to animals ad libitum during the quarantine and study period, 

except during exposure. The water was assayed periodically as 

specified in ToxiGenics' Standard Operating Procedures. These 

assay records are available at ToxiGenics. 

B. Test Article 

A sample identified as CAB-0-SIL N70-TS, was received f rom 

the Cabot Corporation and was assigned ToxiGenics' Test Article 

Code Number l/83-469. The test atmospheres were generated from 

the test article as received. 

Additional information concerning the test article ~equired 

in the FDA/GLP Regulations is not presented in this report. 

Excluding the safety data supplied by the Sponsor, this 

i nformation was not necessary for ~he conduct of the study. 

During the study, the test mater~al was stored in an 8.0 cubic 

meter inhalation chamber. The test material was considered to be 

stable under the conditions of storage and exposure that existed 

during the study. 

ToxiGenic& 
A Subsidiarv of Whittaker (.)roorat•on 
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Test atmosphere was generated by passing conditioned, 

compressed air through test article contained in a 1000 ml 

II Erlenmeyer flask mounted on a dust shaker mechanism. A magnetic 

stir bar was used in conjunction with the shaker. The resulting 

I 

I 
I 

-
I 
I 
II 
I 
I 

-

air-dust mixture entered the exposure chamber at the top center 

and exhausted at the bottom. Also, a supply of additional air 

entered at the top center of each exposure chamber. The total 

test article used and the total airflow through the chamber was 

used in calculating the nominal concentration within each 

chamber. 

Airflow was monitored by reading the pressure 

differential from a minihelic pressure gauge 2 and recording the 

corresponding airflow from a prepared calibration graph showing 

airflow versus differential pressure. The graph was prepared by 

plotting various airflow readings from an Autotronic Controls Air 

Flow Transducer/Digital Flow Computer3 at various differential 

pressure readings and fitting a line to the points. The negative 

pressure of the test chamber was maintained at 0.1 inches of 

water. The control chamber was maintained at a positive pressura 

of 0.02 inches of water. Negative and positive pressures were 

measured with minihelic pressure gauges 2• 

Particle size determinations were conducted daily for the 
4 test chamber using a Delron Cascade Impactor, Model No. DCI-6 . 

2 Dwyer Instruments, Inc., Michigan City, IN 
~ Autotronic Controls Corporation, El Paso, TX 

Delran Research Products Co., Powell, OH ToxiGenlcs \ 1-! 
A Subsldiarv of Wh•ttaker CorooratiO 
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The sample was collected from the breathing zone of the animals . 

Particle size distribution (by mass), mass median diameter, 

geometric standard deviation for the mass median diameter, and 

the calculated count med i an diameter were determined for each 

sample collected. 

2. Chamber Monitoring 

Gravimetric filter samples were collected from the test 

chamber. The gravimetric concentration was calculated by 

dividing the total weight of test article collected on a TF-299 

Teflon Membrane Filter5 (pore size 9.2 micrometer) by the total 

air sampled. 

3. Exposure Conditions 

The temperature of the test and control chambers were 

measured with an ASTM thermometer6 , and the relative humid i ty of 

the control chambe r (same air supply as test chambers) was 

measured with a Certified Hygrometer Indicator7 . All va l ues were 

recorded regularly. The room temperature, relative humidity, and 

barometric pressure were recorded once during each exposure day. 

4. Clinical Indices 

a. In-Life Evaluations 

Each animal was observed at least twice daily wi th 

respect to incidence of mortality and clinical signs. Deta i led 

II animal examinations were conducted weekly at weighings . 

I 
I 

• 
5 Gelman Instrument Co., Ann Arbor, MI 
~ Scientific Products, Chicago, IL 

Cole-Parmer Instrument Co., Chicago, IL· ToxiGenics \3 
A Subsld&arv of Wh•«aker Corooratlor 
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Body weights were determined for each animal weekly 

starting with the first exposure. A final sacrifice body weight 

(fasted) was obtained for each animal just prior to scheduled 

necropsy. 

b. Clinical Pathology 

All surviving animals were bled for hematology and 

serum chemistry determinations just prior to necropsy. 

After animals were anesthetized with ether, blood 

samples were collected via orbital sinus puncture for hematology 

and serum chemistry. The following hematologic parameters were 

measured on whole blood samples (from baseline and subsequent 

sacrifice animals) treated with EOTA anti-coagulant: erythrocyte 

count, red cell indices, hemoglobin, packed cell volume 

(hematocrit), total and differential leukocyte counts. In 

addition, the following serum chemistry parameters were measured: 

glutamic pyruvic transami nase, total protein, glutamic · 

oxaloac~tic transaminase, total bilirubin, glucose, blood urea 

nitrogen, alkaline phosphatase. 

c. Pathology 

Animals found dead and sacrificed as moribund during 

the study, as well as scheduled sacrifice animals, were subjected 

to gross necropsy. The following tissues and organs were 

examined and all abnormal findings recorded: all external 

surfaces, orifices and organs; cranial cavity; carcass; external 

and cut surfaces of the brain; spinal cord; thoracic, pelvic and 

ToxiGenlcs \~ 
A Subsldaarv of Wh.naker CorPOration 
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abdominal cavities and their viscera; cervical tissues and 

organs. 

The followi ng organs from all animals were carefully 

dissected and trimmed to remove fat and other contignous tissue 

and weighed: brain, kidneys, liver, heart, testes/ovaries, and 

lungs. In addition, ,the following tissues from animals 

designated for histological examination were processed and 

examined microscopically: nasal turbinates and sinuses, lungs 

(with mainstem bronchi) inflated with formalin, spleen, liver, 

kidneys, trachea, and any gross lesion(s). The tissues, organs, 

and identification tag from these animals were placed in 

individually labelled containers containing lfiJ% buffered formalin 

and siowly agitated. After 12, but prior to 48 h~urs, the 

tissues were placed in fresh fixative. Nasal turbinates were 

prepared for histological examination over a two-week period. 

Tissues were trimmed to a thickness no greater than fiJ.4 em for 

processing. Parenchymal organs were trimmed to allow the maximum 

possible surface area for microscopic examination. Hollow organs 

were trimmed and blocked to allow sectioning through the mucosa 

a nd serosa. The fixed tissues were embedded and approximately 5 

micrometer sections were cut, mounted, and stained with hematoxy-

lin/eosin. All wet tissues, tissue blocks, and slides were 

identified with the study number and the individual animal 

number. 

ToxiGenlcs \~ 
A Subsldiarv of Wh•ttaker Corporat•on 
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S. Statistical Analyses 

Parametric data such as body weight was analyzed using 

an analysis of variance (ANOVA) . Statistically significant 

differences that were noted were further studied by either 

Tukey's (all groups with equal populations) or Scheffe's J unequal 

populations) Test of Multiple Comparison. Non-Parametric data 

such as organ weight ratios were analyzed using a Kruskal-Wallis 

ANOVA and a Test of Multiple Comparison. 

ToxiGenics \ '-' 
A SubsOarv ol Whif!a"~ i!f' : ()(O()rato-



' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Study No. 429-1171 
Page 12 of 42 Pages 

v. Results 

A. Exposure Conditions 

Weekly time-weighted average and corresponding cumulated 

gravimetric concentration data for the 4-week exposure period are 

given below. Daily concentration data are presented in Appendix 

A. All daily temperature, relative humidity and barometric 

p~essure readings are also given in Appendix A. 

Week Mean + S.D. Cumulated Mean + S.D. 
(mg/ 1-air} (mg/ 1 air} 

1 9 . 037 + 0 . 916 9.937 + 9.916 -
2 9.025 + 9.904 9.931 + 9.913 - -
3 0.939 + 0.992 0.931 + 9.919 -
4 9.930 + 9.994 9.931 + 9.999 - -

S.D. • Standard Dev1at1on 

During the first day of exposure, the time-weighted average 

concentration was 9.06 mg/ liter of air. This resulted in the 

death of 9 male rats. After consulting with the Sponsor, the 

target concentration was set at 9.03 mg/1 air for the remainder 

of the study. Particle size data for each of the 4 weeks of 

II exposure as well as cumulative values are given below. Daily 

I 
I 
I 
I 
I . 

particle size data can be found in Appendix A. 
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Mass Median Diameter 
(microns) Cumulated 

Geometric Cumulated Geometric 
Week Mean S.D. Mean S.D. 

l 0.3668 2.4749 0.3668 2.4749 

2 0.2255 2.7336 0.3026 2.5925 

3 0.2681 2.6178 0.2918 2.6004 

4 0.2277 3.0336 0~2766 2.7035 

S.D. • Standard Deviat1on 

B. Mortality and Detailed Observations 

During the 28-day exposure period 9 animals from the various 

designated groups were found dead on the days and times listed 

below. 

Tlme 
Study Found 

Day Dead VC-I VC-II T-I T-II 

l AM 
PM l l 

2 AM 2 
PM 

NOTE: All animals found dead were males. 
AM • Prior to exposure initiation. 
PM • After exposure termination. 

- a No deaths occurred. 

3 

T-III T-IV 

1 1 

These deaths apparently resulted from a time-weighted average 

concentration of test material equal to 0.06 mg/1 of air during 

day 1. Subsequently, the target exposure level was lowered to 

0.03 mg/1 of air for the remainder of the study. 

A summary of all observations noted during the 28-day study 

is presented in Table 1. All individual animal observations are 

presented in Appendix B. 

ToxiGenlcs \ ~ 
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TABLE l: SUMMARY OF ANIMAL OBSERVATIONS 

28 - DAY DUST INHALATION TOXICITY STUDY IN ALBINO RATS 

TEST ARTICLE: CAB-0-SIL N70-TS 

Number of Occurrences 
(No. Males/No. Females) 

Observation VC-I VC-II T-I T-II T-III T-IV 

Crusty eye 0/0 0/0 0/l 0/0 l/l l/2 
Crusty muzzle 0/0 0/0 0/2 2/6 5/9 6/7 
Crusty nose 0/ 0 2/0 4/8 6/10 9/9 9/9 
Crusty substance 

around ear tag 1 / 0 l / 2 0/ 0 0/ 3 0/ 3_- -- -~/2 
Eye closed 0/ 0 0/ 0 0/0 0/ 0 0/ 0 2/ 1 
Irregular breathing 0/ 0 0/ 0 7/9 6/ 10 9/ 10 9/ 10 
Irritable 1/ 0 0/ 0 0/ 0 0/ 0 0/ 0 0/ 0 
Lacrimation 0/0 0/ 0 0/0 0/ l 0/ 0 0/ 0 
Red stained fur 0/0 ~/0 l/l 0/ 3 3/9 1/8 
Salivation 0/0 0/0 4/0 5/ 2 2/1 6/ 0 
Scab 0/ 0 l / 0 0 / 0 0/ 0 0/ 2 0/ 0 
Yellow/brown 
stained fur 0/ 0 0/ 0 0/0 0/ 0 3/ l 1/ l 

\~ 
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C. Body Weights 

Body weight data are summarized in Table 2. Individual body 

weight data are presented in Appendix c. 

Mean body weights of test animals did not differ statisti-

cally from corresponding controls during the course of the study. 

After week 1 there was a statistically non-significant decrease 

I 
l 

in body weight gain for test animals (males and females) compared 

to controls. Beyond the first week and through week 4, body 

weight gain for test animals paralleled control weight gain. 

I Beyond week 4 through week 16, weight gain was judged to be 
I 

f 

I 
comparable to untreated rats of the same strain, i.e., no 

designated controls were available but comparisons were based on 

I historical weight gain data for untreated control animals. 

I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 2: SUMMARY OF MEAN BODY WEIGHT DATA 

. 28-DAY DUST INHALATION TOXICITY STUDY IN ALBINO RATS 

TEST ARTICLE: CAB-0-SIL N79-TS 

Interval Mean Body Weights (grams) 
(Week 

Sex Number). VC-I VC-II T-I T-II T-IIIA T-IIIB T-IV 

Males Initial 228 228 231 233 227 237 232 
1 247 249 242 239 234 237 235 
2 287 289 279 289 278 283 
3 326 311 312 321 
4 357 354 339 354 
5 394 371 
6 419 394 
7 445 42~ 

8 463 44~ 

9 476 45~ 

1~ 483 455 
11 476 
12 489 
13 492 
14 -: 591 
15 5~6 

16 52~ 

Final (Fasted) 267 349 228 262 46~ 494 336 
Total Weight 

Change 59 129 ll 49 256 283 122 

Females Initial 2~4 2~5 2~5 2~4 2~8 2~~ 2G4 
1 296 2G6 2Gl 2G3 2~2 198 2~G 

2 · 222 224 224 222 213 222 
3 238 234 225 233 
4 252 246 24~ 243 
5 266 257 
6 266 262 
7 279 274 
8 279 278 
9 281 282 

l~ 281 284 
11 29G 
12 292 
13 297 
14 3~4 

15 394 
16 398 

Final (Fasted) 298 241 191 217 268 296 23 5 
Total Weight 

Change 18 47 -4 2G 73 198 39 

ToxiGenics ~\ 
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D. Clinical Pathology 

1. Hematology 
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Summaries of final hematology data are presented in 

Tables 4 and 5 for males and females, respectively. Individual 

animal data ( including baselines) are presented in Appendix o. 

Baseline summary data are presented in Table 3. 

Significant changes in blood cellular constituents 

attributable to exposure to CAB-0-SIL N70-TS were detected in 

both sexes. At study week four, there was an increase in the 

total leukocyte count and at study week two and four there was a 

stati~tically significant increase in the relative number of 

neutrophils and a statistically significant decrease in the 

relative number of lymphocytes. These findings are consistent 

with the chronic-active pulmonary inflammatory process seen 

histologically. 

2. Serum Chemistry 

Summaries of final serum chemistry data are presented in 

Tables 4 and 5 for males and females, respectively. Individual 

an i mal data (including baselines) are presented in Appendix E. 

Baseline summary data are presented in Table 3. 

At study week four, there was approximately a 20% 

increase in serum glutamic oxaloacetic transaminase (SGOT) , an 

enzyme when elevated in the serum is generally associated wi t h 

hepatic injury. Other indicators of liver function were not 

remarkably different from their Vehicle Control counterparts . 

The increased SGOT level is not assigned biological significance. 

ToxiGenlcs d-.)... 
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Control animals were not available for either of the 

recovery groups but the total leukocyte data for these two test 

groups were judged to be normal although the shift in cell types 

present, described above, continued to be observed, and perhaps 

even exacerbated. 

~, 
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TABLE 3: SUMMARY OF CLINICAL PATHOLOGY DATA - BASELINE 

28-DAY DUST INHALATION TOXIC I TY STUDY IN ALBINO RATS 

TEST ARTICLE: CAB-0-SIL N70-TS 

Hematology 
3 Erythrocytes (mil/mm ) 

Hemoglobin (g/dl) 
Hematocrit (%) 

3 Mean Corpuscular Volume (u ) 
Mean Corpuscular Hemoglobin (Pg) 
Mean Corpuscular Hemoglobin 
Concentration (%) 

Leukocytes (thous/mm3 ) 
Banded Neutrophils (t/1~0 cells) 
Segmented Neutrophils (1/100 cells) 
Lymphocytes (t/100 cells) 
Eosinophils (t/1~0 cells) 
Basophils (t/100 cells) 
Monocytes (t/100 cells) 

Serum Chemistry 
Glucose (mg/dl) 
Blood Urea Nitrogen (mg/dl) 
Glutamic Oxaloacetic 

Males 

6.8 
15.7 
40.8 
60 
23 

38 
13.5 

0 
12 
87 

1 
0 
0 

122 
15 

Transaminase (IU/1) 
Glutamic Pyruvic Transaminase 
Alkaline Phosphatase (IU/1) 
Total Bilirubin (mg/dl) 
Total Protein (g/dl) 

79 
(IU/1) 27 

182 
~.31 
5.8 

Fema l es 

7.5 
16.6 
41.9 
56 
22 

39 
10.7 

0 
12 
87 

0 
0 
0 

125 
17 

62 
24 

109 
0.25 
6.2 

ToxiGenlcs ~~ 
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TABLE 4: SUMMARY OF CLINICAL PATHOLOGY DATA - MALES 

28-0AY OUST INHALATION TOXICITY STUDY IN ALBINO RATS 

TEST ARTICLE: CAB-0-SIL N70-TS 

Hematology 

Erythrocytes (mil/mm3 ) 
Hemoglobin (g/dl) 
Hematocrit (%) 
Mean Corpu!cular 

Volume (M ) 
Mean Corpuscular 

VC-I VC-II T-I T-II T-IIIA T-IIIB T-IV 

7.5 
16.9 
42.7 

57 

7.7 
16.5 
43.8 

57 

7.4 7.5 
16.2 16.1 
44.3 4:! . 9 

60 57 

8 .. 3 
16.4 
40.7 

49.4 

8.7 
16.8 
43.2 

50 

7.9 
16.9 
44.7 

57 

Hemoglobin (Pg) 21 21 

37 
10 

22 21 20 19.4 21 
Mean Corpuscular Hemoglobin 
Concentration (%) 3 37 

Leukocytes (thous/mm ) 9 
Banded Neutrophils 

36 37 
11 HJ 

40 
9 

38.6 
10 

37 
12* 

( t/100 cells) 
Segmented Neutrophils 

(t/100 cells) 
Lymphocytes 

( t/1 09 cells) 
Eosinophils 

(i/109 cells) 
Basophils (t/100 cells) 
Monocytes (t/100 cells) 

S_erum Chemistry 

Glucose (mg/dl) 
Blood Urea Nitrogen 

(mg/dl) 
Glutamic oxaloacetic 
Transaminase (I0/1) 

Glutamic Pyru~ic 
Transaminase (IU/1) 

Alkaline Phosphatase 
(IU/1) 

Total Bilirubin 
(mg/dl) 

Total Protein (g/dl) 

15 

85 

1 
0 
0 

17 

83 

0 
0 
0 

23 23* 

77 77* 

25 

74 

26 

72 

1 
0 
1 

27** 

73** 

131 146 135 144 143 137 142 

16 17 13 16 13 18 19 

72 74 70 76 71 63 73 

26 28 25 27 23 25 29 

161 131 158 175 77 61 138 

0.30 0.30 0.25 0.32 0.30 0.23 0.29 
5.7 5.9 5.9 5.7 6.6 6.9 6.2 

* Statistically significant difference from the VC group at the 95% 
level of confidence (p<0.05). 
** Statistically significant difference from the VC group at the 99% 
level of confidence (p<0.01). 
NOTE: Only two sets of test groups can be compared statistically; 
VC-I with T-II (both sacrificed after 2 weeks) and VC-II with T-IV 
(both sacrificed after 4 weeks). , 
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TABL~ 5: SUMMARY OF CLINICAL PATHOLOGY DATA - FEMALES 

28-DAY DUST INHALATION TOXICITY STUDY IN ALBINO RATS 

TEST ARTICLE: CAB-0-SIL N70-TS 

Hematology 

Erythrocytes (mil/mm3 ) 
Hemoglobin (g/dl) 
Hematocrit (%) 
Mean Corpu~cular 

Volume (M ) 
Mean Corpuscular 

VC-I VC-II T-I T-II T-IIIA T-IIIB T-IV 

7.7 
16.4 
43.9 

56 

7.6 
16.4 
42.7 

56 

7.5 
16.3 
43.8 

59 

7.5 
16.9 
42.0 

56 

7.8 
16.6 
41.3 

53 

8.0 
16.7 
43.9 

54 

7.9 
16.9 
43.8 

55 

Hemoglobin (Pg) 21 21 22 21 21 21 21 
Mean Corpuscula r Hemoglobin 
Concentration (\) 38 

Leukocytes (thous;mm3 ) 9 · 
Banded Neutrophils 

38 
9 

37 
9 

38 
9 

40 
8 

39 
7 

38 
12** 

( t /10 0 ce 11 s) 
Segmented Neutrophils 
(~/100 cells) 

Lymphocytes 
(t/100 cells) 

Eosinophils 
( t /UJ9 cells) 

Basophils (t / 100 cells) 
Monocytes (t/100 cells) 

Serum Chemistry 

Glucose (mg/ dl) 
Blood Urea Nitrogen 

(mg/dl) 
Glutamic Oxaloacetic 
Transaminase (IU/1) 

Glutamic Pyruvic 
Transaminase (I0/1) 

Alkaline Phosphatase 
(IU/ 1) 

Total Bilirubin 
(mg/ dl) 

Total Protein (g/ dl) 

0 

17 

81 

2 
0 
0 

0 

17 

83 

1 
0 

" 

21 

78 

1 
0 
0 

0 

32** 

68** 

l* 

" 0 

0 

27 

73 

l 
0 
0 

0 

30 

67 

3 
0 
0 

" 
29** 

70** 

1 
0 
0 

125 136 129 131 135 137 137 

18 21 17 19 18 16.4 21 

71 59 66 65 52 194 71** 

27 27 25 28 22 121 39 

83 74 82 91 47 27 7 2 

0.27 0 . 28 0.23 0.29 0.27 0.26 0 . 26 
6.2 6.6 6.1 6.3 7.5 7.8 6.9 

* statistically signiflcant dlfference from the vc group at the 95% 
level of confidence (p<0.05). 
** Statistically significant difference from the VC group at the 99% 
level of confidence (p<0.0l). 
NOTE: Only two sets of test groups can be compared statistically; 
VC-I with T-II (both sacrificed after 2 weeks) and VC-II with T-IV 
(both sacrificed after 4 weeks) • 

ToxiGenlcs ~{o 
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E. Pathology 

1. Gross Pathology 

The individual necropsy findings are detailed in 

Appendix G and summarized in Table 6. The predominant 

Pages 

macroscopic finding associated with exposure to CAB-0-SIL N70-TS 

was pulmonary discoloration. At study week one, 2/7 T-I male 

II rats had a mottled discoloration of the lung present. At study 

I 
I 
I 
I 
I 

week two, 8/16 T-II rats had a diffuse red to grey discoloration 

present. At study week four, 17/ 19 of the sacrificed animals 

showed either a mottled or diffuse pulmonary discoloration. By 

recovery week six, a more local ized pattern of discoloration was 

evident in 10/10 of the sacrificed rats and at recovery week 

twelve a localized pattern of discoloration was seen in 6/ 9 of 

the lungs and a more diffuse pattern was evident in 3/9 of the 

lungs. 

Other observed macroscopic changes were seen in both 

II control and test animals but none appeared to be related to 

I 
I 
I 
I 
I 
I 
I 

CAB-0-SIL N70-TS exposure. 
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TABLE 6: SUHHARY OF NECROPSY FINDINGS 

28-DAY DUST INHALATION TOXICITY STUDY IN ALBINO RATS i'OR l, 2, 3, AND 4 WilKS OF IXPOSURB 

TBST ARTICLII CAB-0-SIL N111-TS 

Hale 
Y£.::1. 

Female Hale Y£::!1. 
Fet1ale Hale 

!=!. r•d• 
Location Yo. ,,, No. ,,, No . ,,, No . ,,, No. (\) Mo. (\) 

-
BRONCHIAL LYMPH NODE 

Nuaber ..Buaiaed 111 (1811) 111 (11111) 111 (11111) 111 (111) 1 ( 1111) 11 (1111) 
Moraal 11 (11111) 11 (1111) 111 (1111) 11 (181) 7 (111) 11 (lll) 
Enlarged, aol i tary or mul-
tiple, pale or gray red II ' II) II ' II) If ' If) II ' I) II ( II) I ( II) 

I All 
liUaber Examined 111 (11111) 111 (11111 ) 111 ' 11111) 111 (1111 ) 1 (11111) 111 (11111) 
Nor•al 111 (11111) 111 (11111) 9 ( 911) u (111) 7 (11111) 111 (111) 
Diacoloration , aolitacy, 

red bro,wn, r iyht , 
cruated, tip of ear II ( II) II ( II) l ' 111) II ( II) II ( II) II ' II 

EXTIRNAL SURFACE 
iluabir Exaalned u '11111) 111 (UII) 111 (11111) 111 (11111) 1 (11111) 111 ( 1111) 
Nor•al 9 ( 911) 111 C 11111 I 8 

' 8lf) 
9 ( 91) 5 ( 71) 3 ( 31) 

Exudation, diffuae, brown 
or tan, around ear tag 

lxudation , diffuae, brown, 
1 ( 111) II ' 8) l ( 111) 1 ( 11) II ( I) II ( I) 

red, red brown, or black, 
naaal region or naaal and 
ocular regiona , cruated, 
•114 II I II) II ( II) 1 ( U) II ( I) 2 ( 29) 1 ( 71) 

UDNIYS 
Muaber £x .. ined 111 (1111) 111 (111fl) 111 (11111) u (1111) 1 (11111) 18 (1111) 
Noraal 111 (11111) 111 (11111) 111 (111) u (111) 1 (181) 9 ( 91) 
Dilated/distended, bilateral 
or eight , pelvia II ( II) II ( II) II ' II) I ( I I 8 ( 8) l ( 11) 

> ~ Stone , aolitary, white oc 
( II) 8 ' II) II ( 11 II ( 8) 8 ( II) I ( Ill ~C) yellow, right II 

'i M LUNG 
~ r ....... ......... .. ( 11111) 111 (11111) 111 111111) 11 (111) 1 (11111) 111 (1111) 
< Mor•al 8 ( 811) 8 ( 811) 6 ( 611) 9 ( 91) 2 ( 29) 6 ( 61) 

0 Adheaion, aolitary , white, i rlght alddle lobe to 
~ f thoracic wall a ' II) II ' Ill II ( II) II ( I) 8 ( II) I ( I) 
~ Dlacoloration, dlffuae, red, 

' 211) l ( U) l ( ll) II ( I) 8 ' I) I ' I) ~ red yray, or gray 2 
CD Diacolocation, aultipl~ ... 
() focal, pale, white or gray (I ( 8) II ' I) I ' 8) I ( I) " ' I) I ' I) 
() Oepcel»lon, dlffusd~~L-i!OY I ' I) II ( I) II ' Ill II ( II) I ( I) 2 { ?ll ... 
8 
til~ 5 bQI 
~ 
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TABLB 6 (continued)! SUKHARY OP NECROPSY PINDIWGS 

28-DAY DUST IWH~LATIOW TOXICITY STUDY IN ALBINO RATS FOR 1, 2, 3, AWD 4 WilKS OF IXPOSURI 

TEST ARTICLII CAB-0- SIL N71-TS 

Hale 
Y£::1. r .. ale Hale 

Y£::.!.!. r .. a1e Hale 
!:!. 

r•al• 
Location No . (\) No. (\) Mo . (\) Ho. (\) NO. (\) Mo. (\) 

LUNG lcontinuedl 
olacoloratlon, aolitaty or 
aultiple focal, ted I ( I) l ( 11) 3 ( 38) l ( 11) 3 ( U) 2 ( 21) 

Mottled , diffu•e, pale, 
pale tan, pale ted, pale 
red tan, ted tan, or 
red gray IJ ( I) I ( I) I ( I) I ( I) 2 ( 29) • ( I) 

Not collapsed I ( IJ) I ( IJ) I ( I) I ( I) I ( I) 1 ( 11) 

LYHPH NODI 
lluabir sx-ined u (111) u (111) 11 (111) lit (111) 7 CUI) 11 (111) 

Motaal u (111) 11 (111) 11 (111) ll (111) 7 (lll) 11 (111) 

( 
Diacoloration, aultiple, 
red, cervical region I ' I) I ( I) I ' I) I ( I) I ( I) I ( I) 

&nlarged, aultiple, pale, 
abdoainal cavity I ' I) I ( I) I ( I) I ' I) I ( I) • ( •• 

Sit IN 
!iUiber lxaained 11 (111) 19 (111) 11 (118) 11 (111) 1 (111) u (111) 

Moraal 11 (118) 10 (lll) 9 ( 91) 11 (111) 1 (111) 11 (111) 
Diacoloration, aultiple 

focal, brown, bilateral 
f .. oral region, crusted I ' I) I ( I) 1 ( 11) I ( I) I ( I) I ( I) 

SPLIIN 
Muabir Bnained 11 (111) 11 (111) 11 (111) 11 (111) 1 (111) 11 (111) 
lloraal 11 (111) ll (1111) 11 (1111) 11 (111) 1 (111) 11 (111) 
Cyat, aolitary, red, 

aurface II ' I) I ( I) I ' I) I ( I) I ( II) I ( I) 

~~ 
Hi .. haped, aild I ( 8) I ( I) I ( I) I ( I) I ( I) I ( I) 

'i llC URITIRS 
iluabir Exaained 11 (111) 11 (111) 11 (111) 11 (111) 7 (111) 11 (111) 

!I Motaal 11 (111) 11 (118) 11 CUI) 11 (111) 7 (111) 11 (111) 
Dilated/diatended, 
bilateral, moderate I ( I) I ( I) II ( I) I ( I) I ' I) • ( I) 

Stone, aoli tary, 

~a· white, left ' ( I) ' ( II) I ( It) II ( I) I ( I) I ( I) 

Ql 
~ 

!!! 
0 
0 ... 
0 
0 
Qj 

g y~ 
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TABLI 6 (continued)! SUMMARY Or NECROPSY WINDINGS 

28-DAY DUST INHALATION TOXICITY STUDY IN ALBINO RATS FOR 1, 2, l, AND 4 WEEkS Of IXPOSURI 

( 

~0~ 'it ! 
i( 
i 
0 
0 

Location 

URINUY BLADDBR 
Mu.bu tx .. lnad 
Moraal 
Stone, aultiple, white 

UURUS 
ilu.bir lxa•ined 
Noraal 
tleeue ••••• solitary, 
red, fight, fif• 

8 
§'8 

Male 
Y£:1. 

wo . Ul 

11 (118) 
11 (111) 

I ( I) 

TEST ARTICLII CAB-0-SIL N78-TS 

reaale Male Y£::!..!. 
No. (\) No. (\) 

u (118) 11 Clli) 
u (111) 11 C118) 

8 c 8) 8 c I) 

u Cll8) - -u CUI) 

8 c I) 

reaale Male 
!.::.!. 

r-al• 
No. (I) Mo. (\) Mo. (\) 

u CUI) 7 (lit) 11 (lit) 
u CUI) 7 CUI) 11 (111) 

8 c I) I c I) I ( I) 

u (111) - - 11 CUI) 
u CUI) 11 (lit) 

I c 8) 8 c I) 
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~ABLI 6 (contlnued)a SUHtiARY or NBCROPSY l'INDUIGS 

28-DAY DUS~ IMHALA~ION TOXICITY STUDY IN ALBINO RATS l'OR 1, 2, 3, AND 4 NEiaS 01' ElPOSUll 

TEST ARTICLia CAB-0-SIL ai711-TS 

!:.!! T-Il lA ~-1118 !:.!.! 
Hale r .. a1a t!ale r .. .te Hale r•.te Hale r•ale 

Location No. ,., Mo. (\) No. (\) No. ,., No. (\) No . ,,, No. (\) Mo. (\) 

BRONCHIAL LYMPH NODE 
llu•ber lu•Ined 6 (111) 11 ( 1 Ill) s (1111) s (1111) c (111) s (UI) 9 (111) 11 (111) 
Mor•a1 5 ( 83) 11 (111) 5 (118) s (111) c (111) 5 (111) 6 ( 67) ' ( 61) 
Enlarged, eolitary or 
•ultlple , pale or 
gray red 1 ( 17) I ( (f) I ( I) I ( I) " ( II) I ( I) 3 ( 33) c ( U) 

IAR 
-.aabet £xa•ined 6 (111) 11 (UI) 5 (111) 5 (111) c (111) 5 (UI) 9 (111) 11 (111) 

Mor•al 6 (111) 11 (111) 5 (111) 5 (111) c (111) 5 (111) 9 (111) 11 (111) 
Diacolorationi aolitary , 

red brown, r ght, 
crueted, tip of ear I ( I) I ( I) I ( I) I ( I) I ( I) I ( I) I ( I) I ( I) 

IXTIRNAL SURFACI 
llu•bir lu•lnid 6 (111) 11 (lllf) s (111) s (1111) c (111) 5 (111) 9 (111) 11 (111) 
Mor•al l ' 58) 1 

' 111) 
5 (111) 5 

laudation, dlffuee, 
(111) • (111) s (111) c ( U) • ( .,, 

brown or tan, around 
ear tAg II ( I) 3 '311) I ( I) I ( I) I ( I) I ( II) 1 ( 11) 2 ( 21) 

laudation, dlffuee, 
brown, red, ted brown, 
or olack, naeal region 
or naeal and ocular 
reglone, crusted, 
•ild 3 ' 51) 9 ' 91) (f ' I) I ' II) I ( I) I ( II) • ( U) 5 ( 51) 

IIDNEYB 
MUIIber lxuincd 6 (111) liJ (118) 5 (1111) 5 (118) 4 (lflll) s (1111) 9 (111) u (111) 

>~ llor•al 6 (1111) u (111) • ( 811) 5 (111) 3 ( 75) 5 (111) 8 ' 89) 9 ( 91) 

~0 Dllated/dlatended, 

It 
bilateral or right, 
pelvh (f ( II) Iii ' II) 1 ( 21) II ( Iii ) l ( 25) I ' II) 1 ( 11) l ( 11) 

stone, aoli tary, 
wbita or yellow, 
right Iii ' II) I ( II) II ( I) I ' I) l ' 25) I ' I) 1 ( 11) I ' I) 

~r LUNG 
liUiber E•a•lned 6 (1111) u (11111) s (Uiil) 5 ( 11111) 4 (1111) 5 (lllil) 9 (1111) 11 (111) 

I» Nor•• I 2 ' 33) 2 ' 21) II ( I) I ( I) l ( 25) I ( I) 1 ( ll) 1 ( 11) 
7:' 

!! Adheaion, solitary, 
() white, right •iddle 
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~ABLI 6 (continued)& SUHHARY OF NECROPSY FINDINGS 

28-DAY DUST INHALATION TOXICITY STUDY IN ALBINO RATS FOR 1, 2, l, AND 4 WilKS Or IXPOSUR! 

TEST ARTICLII CAB-0-SIL N71-TS 

t:l! 
~----

T-IIU T-IIIB !.:.!! 
Hale r-•le Hale r .. ale Hale r-e1e Hale 

Location No. C\) No. (\) No. U) No. (\) No. U) No. (\) No. (\) 

URITIRS 
Muabir 11 .. 1 ned 6 (111) 11 (111) 5 (111) 5 (111) • (111) 5 (111) 9 (111) 
Moraal 6 (111) 11 (111) 5 (111) 5 CUI) l ( 75) 5 (111) 8 ( It) 
Dllated/diatended, 
bilateral, aoderate I ( I) I ( I) I ( I) I ( I) 1 ( 25) I ( Ill) 1 ( 11) 

Stone, aolltary, 
wbite, left I ( I) I ( I) I c I) I c Ill) I c I) I ( I) 1 ( 11) 

URINARY BLADDER 
iluabir lualned 6 (111) 11 (111) 5 (11111) 5 (111) • (111) 5 (11111) 9 (111) 
Moraal 6 (111) 11 (111) 5 ( 111) 5 (111) l ( 75) 5 (111) 8 ( It) 
ltone, •ultiple, white I ( I) I c I) I ( I) I c I) 1 c 25) I ( I) 1 c 11) 

UTERUS 
iiiiliir B• .. ined - - 11 (111) - - 5 (111) - - 5 C111) - -
Moriaal 9 ( 91) 5 (111) 5 CUI) 
Tlaaue ••••• aolltary, 

red, right, fir• 1 ( 11) I c I) • c I) 

.. ... 
Pegea 

r-a1e 
No. (\) 

11 (111) 
11 C111) 

I ( I) 

• c I) 

11 (111) 
11 (111) 

• ( I) 

11 CUll 
11 (111 

• ( I) 
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2. Organ Weights 

{ Organ weight data are summarized in Tables 7 and 8. 

Individual organ weight data are presented in Appendix F. 

T-II and T-IV males showed statistically increased lul)g 
. l weights compared to VC-I and VC-II, respecti.':'~!Y· The increased 

lung weights are of biological significance and appear to be 

related to the microscopic lesions seen histologically. 

T-II and T-IV females showed a similar statistically and 

biologically signific ant increase in lung weights compared to 

VC-I and VC-I I, respectively. Statistically incr.eased T-IV 

female brain weights are not assigned biological significance. 

Similarly the decreased spleen weights of T-IV females compared 

to VC-II is not assigned biological significance. 

Overall, organ weight data indicate the lung as the 

target organ in both sexes. The decrease in lung weights seen in 

T-IIIA males and T-III A females (exposed for 4 weeks followed by 

6 weeks of recovery) and T-IIIB females (exposed tor 4 weeks 

[ followed by 12 of recovery) compared to T-IV, may be indicative 

of the less fulminate condition seen in recovery animals 

I 
I 
I . 

histologically. 

A Substdaarv of Wh•ttaker Coroorat10n 
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TABLE 7: SUMMARY OF ORGAN WEIGHT DATA - MALES 

28-DAY DUST INHALATION TOXICITY STUDY IN ALBINO RATS 

TEST ARTICLE: CAB-0-SIL N70-TS 

VC-I VC-II T-I T-II T-IIIA T-IIIB T-IV 

Organ Weight 
Brain 
Heatt 
Liver 
Kidneys 
Lung 
Testicles 
Spleen 

(grams ) 

Organ/ Body We i ght Ratio 
Btain 
Heart 
Liver 
Kidneys 
Lung 
Testicles 
Splee:1 

Organ/ Brain Weight Ratio 
Heart 
Liver 
Kidneys 
Lung 
Testicles 
Spleen 

1. 97 
1. 26 
9 . 97 
2.47 
1. 69 
2.97 
0 . 66 

(g / l00g ) 
0.74 
0.47 
3.39 
0.93 
0.63 
1.11 
0.25 

(g/ g) 
!.J.64 
4.60 
1. 26 
0.86 
1. 51 
0.33 

2.92 
1.45 

11.1 
2.93 
1. 78 
3.04 
0. 70 

Ia. 59 
!.J.43 
3.27 
!.J.86 
0.52 
!.J.9!.J 
0.21 

0.72 
5.53 
1. 45 
~a.88 
1. 52 
0.35 

1.91 
1.15 
7.98 
2.16 
2. 00 
2.57 
0 .51 

0 . 84 
0.5!.J 
3.50 
0.95 
0.89 
1.13 
0.22 

0.60 
4.18 
1.14 
1. 05 
1. 35 
0 . 27 

1. 95 
1.23 
8.94 
2.54 
2.12** 
3.08 
0. 65 

0.75 
0.47 
3.41 
0.97 
0.81** 
1.18 
0.25 

0.63 
4.58 

2.08 
1. 74 

13.5 
3 . 18 
2.51 
3.46 
0.78 

0.46 
0.38 
2.93 
!.J.69 
0. 55 
0.76 
0.17 

1. 3!.J 
1. 08** 
1. 58 
0.33 

!.J.83 
6 . 47 
1. 52 
1. 20 
l. 66 
0.37 

2.21 
1. 69 

13.8 
3.61 
3.49 
3.12 
0.70 

0.45 
!.J.32 
2.83 
0.74 
0.69 
!a.64 
0.14 

0.73 
6.26 
1. 64 
l. 58 
1. 41 
0.32 

2.05 
1.33 

10.7 
2.86 
2.93** 
2.80 
0 . 72 

0.61 
!a.40 
3.17 
0.86 
9.87** 
0.84 
0.22 

0.65 
5.20 
1. 40 
1.43** 
1. 36* 
0.35 

* Statistically significant difference from the vc group at the 95% level 
of conf i dence (p<0.05). 
** Statistically significant difference from t he VC group at the 99% l evel 
o f confidence (p<0.!.Jl). 
NOTE: Only two sets of test groups can be c ompared statistically; VC-I 
with T-II (both sacrificed after 2 weeks) and VC-II with T-IV (both 
sac rificed after 4 weeks). 

ToxiGenics 
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TABLE 8: SUMMARY OF ORGAN WEIGHT DATA - FEMALES 

28- DAY DUST INHALATION TOXICITY STUDY IN ALBINO RATS 

TEST ARTICLE: CAB-0-SIL N79-TS 

VC-1 VC-11 T-1 T-Il T-IllA T-liiB T-IV 

Organ Weight 
Brain 
Heart 
Liver 
Kidneys 
Lung 
Ovaries 
Spleen 

(grams) 

Organ/Body Weight Ratio 
Brain 
Heart 
Liver 
Kidneys 
Lung 
Ovaries 
Spleen 

Organ/Brain Weight Ratio 
Heart 
Liver 
Kidneys 
Lung 
ovaries 
Spleen 

1.89 
1.94 
7.91 
1.95 
1.59 
9.99 
9.55 

(g/199g) 
9.91 
9.59 
3.36 
9.94 
9.72 
9.95 
9.26 

(g/g) 
9.55 
3.79 
1.93 
9.79 
9.95 
9.29 

1.86 
1.97 
7.36 
1.99 
1.48 
9.19 
9.65 

9.78 
9.44 
3.95 
9.83 
9.62 
9.94 
9.27 

9.57 
3.95 
1.97 
9.89 
9.95 
9.35 

1.83 
9.91 
6.26 
1.67 
2.14 
9.98 
9.59 

9.96 
9.48 
3.28 
9.87 
1.13 
9.94 
9.26 

9.59 
3.43 
9.91 
1.17 
9.94 
9.27 

1.87 
1.96 
7.53 
1.88 
2.17** 
9.99 
9.62 

9.86 
9.49 
3.46 
9.86* 
l. 99** 
9.94 
9.28 

9.57 
4.95 
l. !cJ1 
1.16** 
!cJ.95 
9.33 

1.91 
1.92 
7.23 
1.79 
2.11 
9.98 
9.52 

!cJ.72 
9.38 
2.71 
9.64 
9.79 
!cJ.IB 
!cJ.l9 

9.53 
3.78 
!cJ.89 
1.19 
!cJ.!cJ4 
9.27 

2.92 
1.15 
8.91 
2.92 
2.93 
9.95 
9.51 

9.69 
9.39 
2. 71 
9.69 
9.69 
9.92 
9.17 

9.57 
3.97 
l.!cJ9 
1.91 
9.92 
9.25 

1.96* 
1.96 
7.12 
1.99 
2.69** 
9.11 
9.54** 

!cJ.83* 
9. 4 5 
3.93 
9.81 
1.14** 
". 9 5 
9.23** 

9.54 
3.64* 
9.97* 
1.38** 
9.96 
9.28** 

* Statlstically sign1ficant difference from the VC group at the 95\ level 
of confidence (p<9.95). 
** Statistically significant difference from the VC group at the 99' level 
of confidence (p<9.9l). 
NOTE: Only two sets of test groups can be compared statistically; VC-I 
with T-Il (both sacrificed after 2 weeks) and VC-II with T-IV (both 
sacrificed after 4 weeks). 
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3. Histopathology 

The microscopic findings for the tissues examined by 

a nimal are detailed in Appendix G and summarized in Tables 9 and 

10. The lungs were examined from five rats that died dur-in~- the - -

first 2 days of the study, from five T-Il rats and from five VC-I 

rats. (Findings summarized in Table 9.) Lung, liver, kidney, 

three sections of nasal turbipates and sinuses, spleen, trachea 

and any macroscopically abnormal tissues were examined from all 

surviving VC-II, T-IV, T-IIIA, and T-IIIB rats. {Findings 

summarized in Table 10.) In addition, these tissues were 

examined i n the one T-IV male rat (AE1417) found dead. {Findings 

not summarized but available in Appendix G.) 

In all test groups the target organ was the lung . 

Although a variety of diagnoses were made on the other tissues 

examined, all appeared to be unrelated to exposure to CAB-0-SIL 

N70-TS. Examination of lung tissue with polarized light proved 

unbeneficial. 

A lethal, acute pulmonary hemorrhage accompanied by 

bronchiolar plugs with emphysema was seen in all (5 / 5) of the 

examined animals dying on test day 1 or 2 (0.06 mg/ 1) . 

Comparatively, the lungs from the T-II grcup (sacrificed at week 

2) showed a chroni c-active interstitial/ alveolar inflammation, 

multifocal in distribution, often surrounding areas of emphysema 

(5 / 5) . Marked pulmonary consolidation was seen in one of these 

rats. 

All of the T-IV {sacrificed at week 4) rats, regardless 

I 

of sex, had a mild to very severe pulmonary chronic 

!:~kerCo,_a.jll 



, , 
I 
I : 

Study No. 42"-1171 
Page 33 of 42 Pages 

interstitial/alveolar consolidative lesion usually diffuse in 

distribution . Elements of this lesion suggested an active 

process; namely the occurrence of alveolar foam cells (pulmonary 

macrophages ) , a protein rich alveolar transudate, and . an 

interstitial edema with prominent interstitial macrophages. 

In the 6-week recovery group (~-IIIA), the previously 

described chronic-active pulmonary disease had progressed to a 

less fulminant but still active lesion characterized by the 

presence of alveolar foam cells (pulmonary macrophages) and 

interstitial thickening and consolidation. Physiologically, this 

lesion would be expected to be of less consequence than those 

previously described since there was minimal emphysema and more 

localization of the changes. 

In the 12-week recovery group (T-IIIB), localized areas 

of aggregated pulmonary macrophages were seen in alveoli 

interlaced by a thickened fibrotic interstitium (9 / 9). 

Occasionally (4/9), there was judged to be a minimal to mi l d 

collagenous proliferative component in this .involved. 

interstitium. 

ToxiGanlcs 
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TABLE 91 SUHHARY Of H1STOPATIIOLOGIC F1HD1NGS/COHPAR1SON OF VC-1, T-11 (fiNAL SACRifiCE), AND FOU~D DEAD RA~I 
SUBCIIRONIC DUST INHALATION ~OXIClTY STUDY IN ALBINO RATS 

T&ST ARTlCLII CAB-Q-SIL N71-TS 

Page a 

final Sacrifice round Dea4* 
VC-1 VC-1 T-Il T-11 
Hale Female Hale re•ale Hale 

9rqan or ~issue No. (\) No. (l) No. (\) No. (\) Mo. (\) 

BRONCHIAL LYHPH NODE Mw.ber ba•lned I ( I) I ( I) 1 (1111) I ( I) I ( I) 
Yot R•arkable I ( I) I ( I) I ( I) I ( t) I ( I) 

Hyper .. ta, medullary ainua, •ild II ( I) I ( II) 1 (111) I ( I) I ( I) 

LUNG 
~er Examined 

Not Retaarkable 
Cellular infiltrate, 

bronchiolar, •il~ 
Cellular infiltrate, 
bronchiolar, •oderate 

ro .. cella, interst i tial, 
alveolar, •oderate 

ro .. cella, interstitial, 
alveolar, a~tvece 

Atelectasis, aodecate 
Atelectasis, interstitial, 

aevere 
Eaphraeaa, alveolar, 
•in •al 

laphyaeaa, alveolar, 
•ode rate 

Pneu.onitia, interstitial, 
subpleural, •ini•al 

Consolidation, interstitial, 
•ild 

Consolidation, interstitial, 
•oderate 

Consolidation, alveolar, 
severe 

He•orrhage, alveolar, 
bronchiolar, moderate 

He•orrhage, alveolar, 
bronchiolar, severe 

roaa cella, alveolar, 
•ild 

Foa• cells, alveolar, 
•ode rate 

2 
1 

II 

I 

I 

I 
I 

II 

' 
I 

l 

It 

I 

II 

II 

II 

II 

I 

(UI) 
( 511) 

II) 

I) 

It) 

I) 
II 

I) 

I) 

It) 

5() 

II) 

II) 

I) 

I) 

I) 

IJ) 

It) 

3 
3 

I 

II 

II 

I 
II 

It 

II 

I 

I 

II 

I 

I 

II 

I 

IJ 

It 

(1111) 
(111) 

II) 

I) 

Ill 

II) 
II) 

I) 

I) 

{I) 

I) 

I) 

I) 

I) 

I) 

I) 

I) 

Ill 

1 
I 

1 

I 

It 

1 
1 

I 

1 

I 

II 

1 

It 

I 

It 

II 

II 

II 

( 1119) 
( II) 

( 1111) 

I) 

I) 

(111) 
(111) 

(I) 

(1111) 

I) 

I) 

(111) 

I) 

II) 

II) 

I) 

I) 

II) 

• I 

2 

2 

• 
I 
3 

1 

1 

2 

' 
1 

l 

l 

I 

II 

II 

• 

(UI) 
( I) 

511) 

511) 

(1111) 

I) 
75) 

:tS) 

25) 

Sl) 

I) 

25) 

25) 

25) 

I) 

II) 

II) 

II) 

• Only •ales w~re found dead. NOTE: A random sampling of 5 animals from each of the VC-1, T-Il, and Found Dead groups was exa•ined hiato1o9ically. 

5 
I 

I · 

• 
I 

I 

• 
' 
' 
' • 
• 
I 

I 

l 

• 
1 

2 

(UI) 
( II) 

II) 

II) 

t) 

I) 
I) 

t) 

II) 

I) 

I) 

I) 

I) 

I) 

11) 

Ill) 

211) 

U) 

§~ 
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TABLE 9 (continued); SUHHARY OF HISTOPATHOLOGIC FINDINGS/COHPARJSON OF VC-1, T-Il (FINAL SACMIPICB), AND FOUND DIAD RATS 

SUBCHRONIC DUST INHALATION TOXICITY STUDY IN ALBINO RATS 

TBST ARTICLBJ CAB-0-SIL N71-TS 

Pinal Sacrifice founa Deaat 
VC- 1 VC- 1 T-U T-Il 
Hale Pe•ale Hale re•ale Hale 

Organ or Tissue No. l'l No. l'l No. l'l No. l'l uo. l'l 
Hypera.ia, i nters t itial, 

•ode rate I ( I) I ( I) 
Hypera.ia, interatitial, 

I ( I) I ( I) 3 ( U) 

severe I ( I) I ( I) I ( I) I ( I) 2 ( U) 
Bronchiolitia, •ild I ( I) II ( I) I ( I) I ( I) 1 ( 21) 
Bronchiolitis, •oderate I ( I) I ( I) I ( I) I ( I) 1 ( 21) 
Bronchiolitis, severe I ( I) I ( , I) I ( I) I ( I) 3 ( 61) 
Emphyse•a, alveolar, 
•oder;ate I ( I) I ( I) I ( I) I ( I) 1 ( 21) 
.. phys .. a, alveolar, 

11evere - I ( I) I ( I) I ( I) I ( I) • ( II) 
Pneu.onitia, iateratltlal, 
subpleural, •ini•al I ( I) II ( I) I ( I) I ( I) 1 ( 21) 

Pneu.onitla, subpleural, 
•ini•d I ( I) I ( I) .. I ( I) I ( I) 1 ( 2liJ) 

• Only aalea were found de;ad . 
NOTi z A rando• sa• pling of 5 ani•als fro• each of the VC-1, T-11, and round Dead groups waa exaalned histologically. 
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